Background: Non-adherence to drug therapy is an important cause of treatment failure among patients with chronic conditions like diabetes. Previous researches have presented associations among personality traits, medication beliefs and adherence to long-term medication treatment in individuals with different chronic diseases. However, there is limited knowledge about associations among personality traits, medication belief and adherence to diabetic treatment in Africa. It was on this basis that this study was undertaken to assess the personality traits and personal beliefs of patients on medication for Diabetes Mellitus (DM) and to also assess adherence to treatment. Methodology: This study was a descriptive cross sectional study. Using a systematic random sampling technique, 223 patients attending the diabetic clinic of Lagos State University Teaching Hospital, Lagos were selected over a period of 12 weeks. Patients were interviewed using the Big Five-factor Personality Inventory, Medication Belief Questionnaire and the Medication Adherence Report Scale. Data were statistically analyzed using descriptive statistics, Student's t-tests, Chi Square Tests and Pearson's correlations analysis. Results: Non-adherence was estimated to be 40.8%. Non-adherent respondents had lower mean score of neuroticism personality traits compared to adherent respondents. Pearson's correlation analysis showed a weak negative relationship between neuroticism personality trait and adherence behaviour (P < 0.05). There was also a statistically significant weak correlation (r = 0.1) between specific concern medication belief and adherence to medication among respondents in the study (P < 0.05). Conclusion: Personality traits * Corresponding author.
vention of complications.
The general objective of this study was to assess adherence to medications among diabetic patients attending the diabetes clinic of a Tertiary Health Institution. The specific objectives were to assess the personality traits and personal beliefs of patients on medication for DM, to determine adherence to medication for DM among the patients, and to identify any association among personality traits, personal beliefs about medication and adherence to therapy among the patients.
Materials and Methods
Lagos State is located in South-Western Nigeria and lies on longitude 3˚24'E and latitude 6˚27'N. Lagos State has an estimated population of 15 million people, is made up of 20 Local Government Areas, and 37 Local Council Development Areas. Ikeja, the capital of Lagos State is urban, with an area of about 46.2 sq•Km and a population of about 313,196 inhabitants [16] .
Lagos State University Teaching Hospital, Ikeja (LASUTH) was commissioned as a General Hospital in 1955, as it was originally a Cottage Hospital and was subsequently upgraded to a Teaching Hospital in 2001 [17] . It is a multi-specialist hospital with a total bed complement of 484 and a staff complement of 1686 including 93 honorary consultants [18] . The premise also houses the Lagos State University College of Medicine (LASUCOM). The hospital runs several clinics such as the Chest clinic, Immunization clinic, Pediatrics clinic, Surgical clinics, Obstetrics and Gynecology clinics, General out-patient clinics, and the Medical clinics, including the Diabetes clinic where patients who are being managed for DM are attended to.
Measurement of Adherence
Measurement of adherence can only be an estimate of a patient's actual behavior. Methods used include subjective ones such as provider and patient reports of adherence, use of standardized patient-administered questionnaires (General and Specific), while objective methods include counting of remaining dosage units, electronic monitoring device (Medication Event Monitoring System, MEMS) and the use of pharmacy prescription records [4] . No single method is considered optimal and feasible combinations are expected to provide more accurate information about adherence [4] . In Nigeria, pharmacy records may be inaccurate and misleading as patients patronize several pharmacies, MEMS would be financially unfeasible and so standardized patient-administered questionnaires are considered the most appropriate in these circumstances.
Assessment of Personality Traits
In Psychology, the taxonomy of personality traits are collectively called the Big Five [19] . The Big Five Factors or personality traits are five broad domains or dimensions of personality that are used to describe human personality which are able to account for different traits in personality without overlapping. It has been shown that the Big Five personality traits show consistency in interviews, self-descriptions and observations and appear to be found across a wide range of participants of varying ages and cultures [20] . The five factors are openness, conscientiousness, extraversion, agreeableness, and neuroticism. These traits may be measured in a variety of ways including the use of Big Five Inventory (BFI), the International Personality Item Pool (IPIP), the Big Five aspect scales (BFAS), the Big Five mini markers, Ten Item Personality Inventory (TIPI), the NEO Personality Inventory-Revised (NEO PI-R) and the NEO Five Factor Inventory (NEO FFI), the last 2 being commercial [19] . However, many of these methods have too many items to be practicable in a clinical setting, and the very short TIPI would result in some measurement tradeoffs [20] . The BFI which is a 44-item inventory that measures an individual on the Big Five Factors (dimensions) of personality and further sub divides each factor into personality facets was therefore adopted as most appropriate for this study [21] .
Study Population
The study population was selected from the diabetic patients receiving medications at the Diabetes Clinic of LASUTH.
Study Design
The study is cross sectional and descriptive with the use of structured interviewer-administered questionnaires.
Sample Size
Using an appropriate formula, the required sample size for the study was determined at 218.
Sampling Method
Patients were selected using systematic random sampling method. A sampling interval of 3 was derived from 810 (average population of patients in 3 months)/242 (calculated sample size). Therefore, every 3 rd patient who met the inclusion criteria was selected until the sample size had been attained.
Inclusion Criteria

1)
Patients must have been on anti-diabetic medications for at least 6 months. 2) Patients must be aged 15 or above.
Exclusion Criteria
Patients who are critically ill were excluded from the study.
Survey Instruments
An interviewer-administered structured questionnaire adapted from the General Beliefs about Medicines Questionnaire (BMQ) and the Medical Adherence Report Scale (MARS) used in studies conducted in Sweden was modified and used for the study [22] . The first section (section A) of the questionnaire elicited socio demographic information, section B dealt with medical and drug history, section C was about personality traits, section D elicited beliefs about medicines, while section E measured adherence to medications. All the statements in sections C to E were answered on a five-point Likert scale: 1 = strongly disagree, 2 = disagree, 3 = uncertain, 4 = agree and 5 = strongly agree.
Data Collection
The questionnaires were administered by 3 research assistants who were trained for 2 days prior to data collection.
Data Analysis
Mean scores were calculated for each participant and for all BMQ sub-parts from one to five. A higher mean indicated a stronger belief in the concept described.
The BFI scale scoring for Personality Trait was used. The Beliefs About Medication Questionnaire (BMQ) had two sections; BMQ Specific which had Necessity Belief with three items and Concern Belief with five items; BMQ General had Harm Belief with two items, overuse belief with two items and Benefit Belief with one item. Each item is scored 1 for a positive response and 0 for a negative response.
The Medication Adherence Report Scale that was adapted had 6 items with Yes/No responses. Each positive response attracted one point while negative responses attracted zero. A total score less than 75% (4.5/6) was regarded as being non-adherent [23] .
Statistical analysis was conducted using Epi Info Software Version 3.5.1 (August 2008). Associations between proportions were determined using the chi square test, while differences in means were assessed using the Student's test statistic. Relationships between Personality trait score, Medication Belief Score and Adherence scores were determined using Pearson's correlation coefficient statistic. Tests of significance were performed using a 95% confidence interval with the level of significance set at P < 0.05.
Data were summarized and key variables described. Outcome measures included personality traits, patients' medication beliefs, medication adherence rates, and associations between the traits, beliefs and adherence rates.
Ethical Considerations
Ethical clearance was obtained from the Health Research and Ethics Committee (HREC) of the Lagos State University Teaching Hospital, permission was obtained from the Chief Medical Director of LASUTH and the Consultants in charge of the clinic. In addition, respondents were also assured of the confidentiality of data collected and were provided the option of withdrawal at any point during the survey without any consequence on their management.
Consent Procedure
Informed written consent was obtained from each respondent prior to data collection with the aid of a consent form.
Study Limitations
Information obtained may be subject to courtesy and recall biases.
Results
A total number of 223 respondents were recruited into the study having met the inclusion criteria. The mean age of respondents in this study was 61.4 years. The Majority of the respondents 139 (62.3%) were females, male: female ratio was 1:1.7. Most of the respondents (70.4%) were married and about 21% were widowed. All the respondents had at least primary education. Thirty five percent had tertiary and postgraduate education. About 85% of respondents earned at least N 20,000 per month and the Median income of respondents was N 40,000 ( Table 1) .
Most of the respondents (87.4%). had been diabetic for more than 2 years (48 months) with an average disease period of 10.3 years (123.0 months). Also, the average period of treatment for diabetes was 9.2 years (111.0 months). More than 58% of the participants had a co morbidity; mostly hypertension in about 91% of cases. More than two thirds (63.7%) of respondents were on more than three drugs at a time ( Table 2) .
The mean score for agreeable, conscientious, extraversion, neuroticism and openness personality traits among the respondents were 34.2, 31.1, 23.4, 26.7 and 34.3 respectively; While the mean score for necessity, concern, harm, overuse & benefit beliefs among respondents were 9.0, 11.3, 4.2, 6.2 and 4.2 respectively ( Table 5) . The description and range of scores in the scales are outlined in the methodology.
On adherence, 37.2% of respondents reported they sometimes forget to take their drugs, while 28.7% sometimes decide to miss out a dose. About 72% of the participants reported they did not take their drugs a day before. Overall, 59.2% of respondents were adherent to their treatment while 40.8% were not. The mean total adherence score was 4.6 ( Table 3 and Table 4 ).
There was no statistically significant association between the age, marital status, level of education & adherence to medication in this study. However, there was a statistically significant association between the gender of respondents and adherence to medication. A higher proportion of males (70.2%) were more likely to adhere to their medication compared to females (52.5%), and this was statistically significant (P < 0.05) ( Table 1) .
There was no statistically significant association between the duration of being diabetic, duration of treatment, presence of a co morbidity and adherence to medication (P > 0.05). Although, a higher proportion (62.7%) of respondents who were on more than three medications were adherent compared to those on three or less number of medications (51.9), this was not statistically significant (P > 0.05) ( Table 2) .
There was a statistically significant difference in the mean neuroticism personality trait score of adherent compared to non-adherent respondents. The non-adherent respondents had a higher mean score of neuroticism personality (27.6) compared to adherent respondents (25.8) and this was statistically significant (P < 0.05). There was no statistically significant difference in the mean extraversion, openness, agreeable and conscientious personality traits scores of adherent and non-adherent respondents (P > 0.05). There was no statistically significant difference in the mean score of adherent and non-adherent respondents with necessity, harm, overuse and benefit medication beliefs (P > 0.05). Although the mean concern medication belief of non-adherent respondents was higher (11.8) than the adherent group (11.0), this was however not statistically significant (P > 0.05) ( Table 5 ). There was a statistically significant but weak negative correlation (r = −0.1) between neuroticism personality trait and adherence. The higher the neuroticism, the lower the adherence (P < 0.05). There was also a statistically significant correlation (r = 0.2) between concern medication belief and adherence to medication. The higher the concern medication belief, the lower the adherence to medication and this was statistically significant (P < 0.05) ( Table 6 ).
Discussion
We assessed the personality traits, medication beliefs and adherence to anti diabetic treatment among patients attending the Diabetic Clinic of Lagos State University Teaching Hospital Lagos. The mean age of respondents in this study was 61.4 which was similar to what was reported in other studies [6] . Most of the patients on treatment for chronic condition like diabetes are usually in their middle and old age [3] . In this study, the majority of the respondents 139 (62.3%) were females. As in most other studies, females tend to have better health seeking behaviours than men [6] [8] .
The average period respondents in this study had been diabetic was 10.3 years (123 months) and the average period they had been on treatment for diabetes was 9.2 years (111 months). As in most studies, the average period patients had been diabetic was 10 years and above [5] . More than 58% of respondents from this study had a co morbidity; mostly hypertension in about 91%. This is also comparable with findings from other studies. In an Ethiopian study on Diabetics, more than 61% of respondents had hypertension as a co-morbidity [24] . The results from this study also showed that 59.2% of respondents were adherent to their treatment while 40.8% were not. Proportions of non-adherent patients vary from study to study. A US survey reported that 28% of patients were non adherent [5] , which is similar to findings from a study done in an eastern part of Nigeria which reported a non-adherence rate of 27.5% [9] . However higher figures of non-adherence (53.0%) were recorded in the Malaysian study [6] , and another study conducted in the Middle belt of Nigeria which reported that 73.6% of respondents were not adherent [8] .
In this study, there was a statistically significant association between the gender of respondents and adherence to medication. This is similar to the findings of the study done in central Nigeria [8] . However, unlike findings from some other studies, there was no statistically significant association between the respondents' age, marital status, level of education, co morbidity, and duration of being diabetic and adherence to medication in this study [6] [8] [9] .
In this study, there is a relationship between higher score in neuroticism personality trait and non-adherence to medication. People with high scores on neuroticism have a higher propensity to display worry, anxiety and vulnerability to stress. In comparison, low scorers on this personality trait are more inclined to have an even-tempered disposition [25] . The behavioural tendencies associated with higher scores on neuroticism may explain the non-adherence behaviour among the respondents in this study. The findings are in line with previous research findings showing associations between higher scores neuroticism and non-adherence to long-term medication treatment [13] . And it is also similar to findings from a study on personality and adherence to antibiotic therapy among the Swedish population [14] . In this study, there was no statistically significant relationship between extraversion, openness, agreeable and conscientious personality traits and non-adherence behaviour of respondents. This finding was at variance with reports from a study on personality and adherence to antibiotic therapy among Swedish population which showed a relationship between agreeableness & conscientiousness personality traits and adherence to medication [14] .
Furthermore, there was association between adherence and beliefs about specific concerns. This is similar to findings from a study from the UK on predictors of adherence to secondary preventive treatment after stroke, associations between BMQ-specific (Necessity and Concern) and adherence testing in which statistically significant associations were found with subscale Concern [26] . In another study among patients with rheumatoid arthritis, Concerns scores for non-adherent participants were higher than for the adherent group [27] . Findings from this study also showed that the adherent respondents have higher specific necessity belief and lower general harm & overuse beliefs which was not statistically significant, but in keeping with findings from other studies [23] [28] . Most studies about medication adherence concluded that negative beliefs about medications could serve as powerful barriers to successful adherence [29] - [31] .
Conclusions
Although methods involved in adherence studies differ, the level of adherence identified in this study is similar to findings from previous studies. Personality traits of diabetic patients on anti-diabetics can influence their adherence to treatment and patients with neuroticism personality trait particularly tend to be non-adherent to medication. Specific concern medication belief tends to be related to non-adherence to medications and negative medication belief can impair adherence to long-term medications. Concerns about long-term effects of anti-diabetic medications should be addressed by healthcare workers to minimize concerns and consequently improve medication adherence. Also, healthcare providers should also pay more attention to the personality traits of patients, especially those with neuroticism personality during medication counseling.
